(19) 



J) 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP 0 919 576 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

02.06.1999 Bulletin 1999/22 

(21) Application number: 97924249.2 

(22) Date of filing: 29.05.1997 



(51) Int. CI. 6 : C08F 220/22, C08F 220/36, 
C08F 216/12, C08F 226/02, 
C08F2/22, C08L33/16, 
C09D 133/16, C09K3/18 

(86) International application number: 
PCT/JP97/01823 

(87) International publication number: 

WO 97/47667 (18.12.1997 Gazette 1997/54) 



(84) 


Designated Contracting States: 


• H AYASHI, Kazunori, 




DE FR GB IT 


Yodogawa Works of Daikin Ind.Ltd 
Osaka 566 (JP) 


(30) 


Priority: 13.06.1996 JP 152290/96 


• ENOMOTO, Takashi, 


(71) 




Yodogawa Works of Daikin Ind.Ltd 


Applicant: 


Osaka 566 566 (J P) 




DAI KIN INDUSTRIES, LIMITED 




Osaka-shi Osaka 530 (JP) 


(74) Representative: HOFFMANN - EITLE 


(72) 




Patent- und Rechtsanwdlte 


Inventors: 


Arabellastrasse 4 


• 


YAMANA, Masayuki, 


81925 Munchen(DE) 




Yodogawa Works of Daikin Ind.Ltd 




Osaka 566 (JP) 





(54) NOVEL COPOLYMER, PROCESS FOR THE PREPARATION OF THE SAME, AND USE 
THEREOF 

(57) A copolymer having (I) a repeating unit derived 
from a monomer having a fluorine atom and (II) repeat- 
ing unit derived from a fluorine-free monomer having at 
least one urethane or urea linkage and one carbon-car- 
bon double bond, gives excellent water- and oil-repel- 
lency and is dissolved in an alcohol solvent. 
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Description 

FIELD OF THE INVENTION 

s [0001] The present invention relates to a novel copolymer a process for producing the same, and use thereof. 
RELATED ARTS 

[0002] Heretofore, various water- and oil-repellent agents have been proposed. 
io [0003] Japanese Laid-Open Patent Publication No. 507438/1994 discloses a water- and oil-repellent agent comprise 
ing a polymer or copolymer obtained by polymerization of a (meth)acryiate ester reaction product of a diisocyanate, a 
perfluoro compound or an epichlorohydrin adduct, and a compound containing three hydroxy! groups. However, its 
water-repellency is insufficient. 

[0004] Japanese Laid-Open Patent Publication Nos. 330027/1994 and 313166/1994 disclose a water- and oil-repel- 
75 lent base material prepared by polymerization or copolymerization of polymerizable a, p-mono-ethylenically unsatu- 
rated monomers having at least two monovalent groups having perfluoroalkyl groups and having a skeleton in which all 
the monovalent groups are bound to the same carbon atom. However, its water- and oil-repellency is insufficient. 
[0005] Japanese Laid-Open Patent Publication No. 132850/1987 discloses a water- and oil-repellent made of a pol- 
ymer comprising a monomer prepared by reacting toluene-2,4-diisocyanate, a compound having a perfluoroalkyl group 
20 and an acrylate ester having a hydroxyl group. However, its water-repellency is insuffient. 

[0006] Japanese Laid-Open Patent Publication No. 21 4325/1 993 discloses a water- and oil-repellent agent composi- 
tion containing a blocked polyisocyanate compound and a copolymer obtained by copolymerization of at least two mon- 
omers comprising an acrylate or methacrylate containing a polyfluoroalkyl group and a polyacrylate or 
polymethacrylate having an urethane linkage. However, this water- and oil-repellent agent composition is poor in emul- 
25 . sion stability and insoluble in an alcohol solvent. 

—[0007]— Conventional water^and oil-repellent polymers are poor in^solub^ 

containing urethane compounds having relatively high solubility in the alcohol solvent are poor in water-repellent per- 
formance. 

30 SUMMARY OF THE INVENTION 

[0008] An object of the present invention is to provide a copolymer giving excellent water- and oil-repellency and being 
dissolved in an alcohol solvent. 

[0009] The present invention provides a copolymer comprising: 

35 

(I) a repeating unit derived from a monomer having a fluorine atom; and 

(II) a repeating unit derived from a fluorine-free monomer having at least one urethane or urea linkage and having 
one carbon-carbon double bond. 

40 [0010] The present invention also provides a treatment agent comprising said copolymer and a solvent. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 1] The monomer (I) having a fluorine atom may be (meth)acrylate having a C 3 to C 2 i polyfluoroalkyl group. The 
45 monomer (I) may be a compound represented by the formula: 



CH 2 = C-C-ORf 



wherein R 11 is a hydrogen atom or a methyl group, and R f is a C 3 to C 2 i fluoroalkyl group wherein a nitrogen atom, a 
sulfonyl group and/or an amide group may be present in a C-C bond. 
55 [0012] Examples of the monomer (I) having a fluorine atom are as follows: 

CF 3 (CF 2 ) 4 CH 2 OCOC(CH 3 )=CH 2 
CF 3 (CF 2 ) 7 (CH 2 ) 2 OCOC(CH 3 )=CH 2 
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CF 3 (CF 2 ) 7 (CH2) 2 OCOCH=CH 2 

(CF 3 ) 2 CF(CF 2 ) 4 (CH 2 ) 2 OCOCH=CH 2 

CF 3 (CF 2 ) 7 S0 2 N(C 3 H 7 )(CH 2 ) 2 OCOCH=CH 2 

CH 3 (CF 2 ) 7 (CH 2 ) 4 OCOCH=CH 2 
5 CF 3 (CF 2 ) 7 S0 2 N(CH 3 )(CH 2 ) 2 OCOC(CH 3 )=CH 2 

CF 3 (CF 2 ) 7 S0 2 N(C 2 H 5 )(CH 2 ) 2 OCOCH=CH 3 

CF 3 (CF 2 ) 7 CONH(CH 2 ) 2 OCOCH=CH 2 

(CH 3 ) 2 CF(CF 2 ) 6 (CH 2 ) 3 OCOCH=CH 2 

(CF 3 ) 2 CF(CF 2 ) 6 CH 2 CH(OCOCH 3 )CH 2 OCOC(CH 3 )=CH 2 
io (CF 3 ) 2 CF(CF 2 ) 6 CH 2 CH(OH)CH 2 OCOCH=CH 2 

CF 3 (CF 2 ) 9 (CH2) 2 OCOCH=CH 2 

CF 3 (CF 2 ) 9 (CH2) 2 OCOC(CH 3 )=CH 2 

CF 3 (CF 2 ) 9 CONH(CH 2 ) 2 OCOC(CH 3 )=CH 2 

(CF 2 CI)(CF 3 )CF(CF 2 ) 6 CONH(CH 2 ) 2 OCOCH=CH 2 
15 H (CF 2 ) 10 CH 2 OCOCH=CH 2 

CF 2 CI(CF2) 10 CH 2 OCOC(CH 3 )=CH 2 

[001 3] The monomer (II) being free of a fluorine atom, having at least one urethane or urea bond and having one car- 
bon-carbon double bond can be obtained by reacting: 

20 

(A) a compound having at least two isocyanate groups; 

(B) a compound having one carbon-carbon double bond and at least one hydroxyl group or amino group; and 

(C) a compound having one hydroxyl group or amino group. 

25 [0014] Examples of the compound (A) are as follows: 



30 



35 



40 



45 



50 



55 
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CH 3 
NCO 



NCO 



10 



OCN-^)-CH 2 -^)- NCO 



75 



OCN-CH 2 -@' 



CH 2 ~ NCO 



20 



25 




NCO 



NCO 



30 



OCN-CO^NCO 



35 



CH 3 

i H3 r Nco 



40 



45 



50 



OCN(CH2)eNCO 



55 
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10 



25 



30 



35 



40 



45 



OCU-^y- CH 2-^3" NCO 
NCO 

H 3 C-{i|-i 



CH2NCO 
CH 3 CH 3 



OCN(CH 2 )4-(pH-NCO 
,5 COOCH3 



CH 3 
CH 3 



OCN-CH 2 -^~^ 

CH2NCO 



OCN-(3-NCO 



0^3 PH 3 
OCN-@— <@>-NCO 



N 

50 C 

o 



CH 3 
rt-NCO 



55 [001 5] The compound (A) is preferably diisocyanate. However, triisocyanate and polyisocyanate can also be used in 
the reaction. 

[0016] For example, a trimer of diisocyanate, polymeric MDI (diphenylmethane diisocyanate). and adducts between 
a polyhydric alcohol (such as trimethylolpropane, trimethylolethane and glycerin) and a diisocyanate can also be used 
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in the reaction. 

[001 7] Examples of the triisocyanate and polyisocyanate are as follows: 

o 

OCN(CH 2 ) 6 . N „C. ^ (CH 2 ) 6 NCO 
0=C. ,.C=0 

(CH 2 ) 6 NCO 



,CH 2 NH(CH 2 ) 6 NCO 
OCN(CH 2 )6-N s 

CH 2 NH(CH 2 ) 6 NCO 



20 H 

CH 2 OCON(CH 2 ) 6 NCO 



10 



15 



25 



30 



35 



40 



/ H 
CH 3 -C- CH 2 OCON(CH 2 ) 6 NCO 

\ H 
CH 2 OCON(CH 2 ) 6 NCO 



NCO 

3 



45 



CH 2 OCON-(0)-CH J 
/ H ^NCO 
CH 3 -C-CH 2 OCON-(0)-CH3 

\ H ^rNCO 

CH 2 0C0N-(O)-CH3 

OCN-@H- CH-<§)-NCO 
NCO 



50 



55 
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OCN 



S 
II 



-#-0-^0-^)- 



NCO 



10 



NCO 



15 



20 



25 



OCNL^ 8 




NCO 
CH3 



NCO 




CH 3 



30 



[0018] The compound (B) may be a compound represented by e.g. the formulae: 



CH2=C-C-0-X 



35 



40 



R O 
T II H 

CH2=C-C— N-(CH 2 ) p OH 



CH 2 =CH-CH 2 -OH 
45 CH 2 =CH-CH 2 -NH 2 

[0019] In the formulae, R 1 is a hydrogen atom or a methyl group. X is as follows: 



50 



55 



BNSDOCIO: <EP 0919S76A1 J_> 



7 



EP 0 919 576 A1 

— CH 2 ~CH— CH 3 
OH 

-(CH 2 ) p OH 

— CH2CHCH2CH3 

OH 

-(CH 2 CH 2 0) n H 

— CH 2 CH 2 CHCH 3 
OH 

-(CH 2 CH-0) n H 
CH 3 

-(CH 2 CH 2 0) m (CH 2 CH-0) n H 
CH 3 

-(CH 2 CH-0) m (CH 2 CH 2 0) n H 
CH 3 

-(CH 2 CH 2 0) m (CH 2 CH 2 CH 2 CH 2 0) n H 
-(CH 2 CH 2 CH 2 CH 2 0) m (CH 2 CH 2 0) n H 

-(CH 2 CHO) m (CH 2 CH 2 CH 2 CH 2 0) n H 
CH 3 
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75 



20 



25 



30 



35 



40 



'3 

-(CH 2 CH 2 CH 2 CH 2 0) m (CH2CHO) n H 



-CH 2 CH CHo 



10 OH OH 



-CH 2 CH 2 -0-C-^5) 

C 0=C-0"CH 2 "CH-CH 3 



O I 0H 



-CH 2 CH 2 -0-C 



-C / v C-0CH 2 CH 2 -0H 
O O 



-CH 2 CHCH2-0— <0) 
OH 



-CH 2 -CH-CH 2 CI 
OH 



[0020] In the formulae, m and n are numbers of 1 to 300. 

[0021] The compound (C) may be a compound represented by e.g. the formula: 

R 2 -OH R 2 -NHo or R 2 -NH-R 3 . 



[0022] In the formulae, R 2 and R 3 are the same or different and represent a (VC22 alkyl group which may contain a 
heteroatom, an aromatic group and/or an alicyclic moiety. The R 2 and R 3 groups are preferably C 8 H 17l Ct7H 3 5, C 4 H 9 
and cyclohexyl. 

[0023] Examples of the compound (C) include butyl alcohol, 2-ethylhexyl alcohol, lauryl alcohol, stearyl alcohol, oleyl 
45 alcohol, benzyl alcohol, cyclohexyl alcohol, 2-ethylhexyl amine, and stearyl amine. 

[0024] The compounds (A), (B) and (C) may be reacted in 1 mole of (A) and 1 mole each of (B) and (C) when (A) is 
diisocyanate or in 1 mole of (A), 1 mole of (B) and 2 moles of (C) when (A) is triisocyanate. 

[0025] In addition to the monomers (I) and (II), other copolymerizable monomers may be used in the present inven- 
tion. 

so [0026] The other copolymerizable monomers may be (meth)acrylate esters. Examples of the (meth)acrylate esters 
include 2-ethylhexyl (meth)acrylate, stearyl (meth)acrylate, cyclohexyl (meth)acrylate, poly(oxyalkylene) (meth)acr- 
ylate, glycidyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate, benzyl (meth)acrylate, isocyanatoethyl (meth)acrylate, 
aziridinyl (meth)acrylate, polysiloxane-containing (meth)acrylate, N,N-dimethylaminoethyl (meth)acrylate, and acetoac- 
etoxyethyl (meth)acryiate. If N.N-dimethylaminoethyl (meth)acrylate is used, the water repellency of cotton is improved. 

55 [0027] Additional examples of the other copolymerizable monomers include ethylene, butadiene, isoprene, chloro- 
prene, vinyl acetate, vinyl chloride, vinylidene chloride, styrene, a-methylstyrene, p-methylstyrene, acrylic acid, meth- 
acrylic acid, (meth)acrylamide, diacetone (meth)acrylamide, methylolated (meth)acrylamide, N- 
methylol(meth)acrylamide, vinyl alkyl ether, halogenated alkyl vinyl ether, vinyl alkyl ketone, maleic anhydride, N-vinyl- 
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carbazole, and acrylonitrile. 

[0028] A weight ratio of the monomer (I) to the monomer (II) in the copolymer of the present invention is preferably 
from 5 : 95 to 95 : 5, more preferably from 20 : 80 to 95 : 5. The amount of the other copolymerizable monomers is at 
most 90 % by weight of the copolymer, for example, from 5 to 90 % by weight. The molecular weight of the copolymer 
s may be from 500 to 1 ,000,000. 

[0029] The copolymer can be produced by a solution polymerization, an emulsion polymerization or a suspension 
polymerization. 

[0030] The copolymer of the present invention can be produced by a solution polymerization in an organic solvent. 
Examples of the organic solvent include ketones such as acetone, methyl ethyl ketone and methyl isobutyl ketone; 

10 esters such as ethyl acetate, propyl acetate and butyl acetate; alcohols such as ethanol, isopropanol, butanol, 1, 3- 
butanediol and 1 ( 5-pentanediol; halogenated hydrocarbons such as perchloroethylene, Trichlene, 1 , 1 <lichloro-2, 2, 3, 
3, 3-pentafluoropropane, 1, 3-dichloro-1, 2, 2 ( 3, 3-pentaf luoropropane and 1, 1-dichloro-1-fluoroethane (HCFC-141b); 
hydrocarbons such as octane, petroleum, toluene and xylene as well as dipropylene glycol, dipropylene glycol mono- 
methyl ether, tripropylene glycol monomethyl ether, polypropylene glycol, triethylene glycol dimethyl ether, propylene 

15 glycol and ethylene glycol. 

[0031] The organic solvent is preferably a ketone such as methyl ethyl ketone or methyl isobutyl ketone, or ethyl ace- 
tate, 1, 1-dichloro-1-fIuoroethane or the like. 

[0032] The copolymer of the present invention can also be produced in an aqueous emulsion. Monomers are emul- 
sion-polymerized by use of water, an emulsifying agent and optionally an organic solvent The mixture may previously 
20 be emulsified by a high-pressure emulsifying machine or the like before polymerization. 

[0033] The emulsifying agent used may be any type of a surface active agent, such as an anionic, cationic or nonionic 
surface active agent. 

[0034] Examples of the anionic surface active agent include sodium lauryl sulfate, lauryl sulfate triethanolamine, 
sodium polyoxyethylene lauryl ether sulfate, sodium polyoxyethylene nonyl phenyl ether sulfate, polyoxyethylene lauryl 
25 ether sulfate triethanolamine, sodium cocoyl sarcosine, sodium N-cocoyl methyl taurine, sodium polyoxyethylene coco- 
— -nut alkyl ether sulfatersodium diether hexyl sulfosu 

polyoxyethylene lauryl ether phosphate, and perfluoroalkyl carboxylate salt (Unidine DS-101 and 102 manufactured by 
Daikin Industries Ltd.). 

[0035] Examples of the cationic surface active agent include dialkyl (C 12 -C 22 ) dimethyl ammonium chloride, alkyl 
30 (coconut) dimethyl benzyl ammonium chloride, octadecyl amine acetate salt, tetradecyl amine acetate salt, tallow alkyl 
propylene diamine acetate salt, octadecyl trimethyl ammonium chloride, alkyl (tallow) trimethyl ammonium chloride, 
dodecyl trimethyl ammonium chloride, alkyl (coconut) trimethyl ammonium chloride, hexadecyl trimethyl ammonium 
chloride, behenyl trimethyl ammonium chloride, alkyl (tallow) imidazoline quaternary salt, tetradecyl methyl benzyl 
ammonium chloride, octadecyl dimethyl benzyl ammonium chloride, dioleyl dimethyl ammonium chloride, polyoxyethyl- 
35 ene dodecyl monomethyl ammonium chloride, polyoxyethylene alkyl (C 12 -C 22 ) benzyl ammonium chloride, polyoxyeth- 
ylene lauryl monomethyl ammonium chloride, 1 -hydroxyethy!-2-alkyl (tallow) imidazoline quaternary salt, a silicone- 
based cationic surface active agent having a siloxane group as a hydrophobic group, and a fluorine-based cationic sur- 
face active agent having a fluoroalkyl group as a hydrophobic group (Unidine DS-202 manufactured by Daikin Industries 
Ltd.). 

40 [0036] Examples of the nonionic surface active agent include polyoxyethylene lauryl ether, polyoxyethylene tridecyl 
ether, polyoxyethylene cetyl ether, polyoxyethylene polyoxypropylene cetyl ether, polyoxyethylene stearyl ether, polyox- 
yethylene oleyl ether, polyoxyethylene nonyl phenyl ether, polyoxyethylene octyl phenyl ether, polyoxyethylene monol- 
aurate, polyoxyethylene monostearate, polyoxyethylene mono-oleate, sorbitan monolaurate, sorbitan monostearate, 
sorbitan monopalmitate, sorbitan monostearate, sorbitan mono-oleate, sorbitan sesqui-oleate, sorbitan trioleate, poly- 

45 oxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate, polyoxyethylene sorbitan monostearate, 
polyoxyethylene sorbitan mono-oleate, polyoxyethylene polyoxypropylene block polymer, polyglycerin fatty acid ester, 
polyether-modified silicone oil (SH3746, SH3748, SH3749 and SH3771 manufactured by Toray Dow Corning Silicone 
Co., Ltd.), perfluoroalkyl ethylene oxide adduct (Unidine DS-401 and DS-403 manufactured by Daikin Industries Ltd.), 
fluoroalkyl ethylene oxide adduct (Unidine DS-406 manufactured by Daikin Industries Ltd.), and perfluoroalkyl oligomer 

so (Unidine DS-451 manufactured by Daikin Industries Ltd.). 

[0037] Examples of the organic solvent used in emulsion polymerization are the same as the organic solvent used in 
solution polymerization. 

[0038] In polymerization, a polymerization initiator or ionizing radiation such as y-ray is used to initiate polymerization. 
Examples of the polymerization initiator include organic peroxides, azo compounds and persulfate salts. 
55 [0039] Examples of the organic peroxides include t-butyl peroxy pivalate, benzoyl peroxide, lauroyl peroxide, di-t-butyl 
peroxide, and di-isopropyl peroxy dicarbonate. Examples of the azo compounds include 2, 2-azobisisobutyronitrile and 
2, 2'-azobis(2-methylbutyronitrile). 

[0040] The copolymer of the present invention can be used as a treatment agent. The treatment agent may be a 
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water- and oil-repellent. The treatment agent comprises the copolymer and a solvent. The solvent may be water, an 
alcohol (e.g. alkanol), a ketone, an ester, an ether (e.g. glycol ether) or a mixture thereof. The solvent used in the treat- 
ment agent may be different from the solvent used for polymerization. If the solvent in the treatment agent is different 
from the polymerization solvent, the polymerization solvent shall be removed (by evaporation etc.) before preparation 
s of the treatment agent. 

[0041 ] The alcohol used in the treatment agent includes C t to C 4 lower alkanols such as methanol, ethanol, 2-propa- 
nol and n-butanol. Among these lower alkanols, ethanol and 2-propanol are preferable in view of safety. Alkanols having 
at least five carbon atoms are not preferable because of poor drying characteristics. These lower alkanols can be used 
singly or in combination thereof. 
w [0042] Solvents such as isoparaff in, n-heptane, n-hexane, mineral terpene, ethyl acetate, toluene, methyl ethyl ketone 
and methyl isobutyl ketone can be added at a less dangerous level. As a matter of course, a substitute fluorocarbon 
such as fluorocarbon 141b can also be used. Further, the addition of a small amount of glycol ethers such as dipropyl- 
ene glycol monomethyl ether is also effective in preventing whitening. 

[0043] In an aerosol stock liquid, a weight ratio of the copolymer to the solvent may be in the range of from 0.05 : 

15 99.95 to 5.0 : 95.0, preferably from 0.1 : 99.9 to 3.0 : 97.0. 

[0044] A wide variety of additives can be added to the treatment agent of the present invention according to necessity. 
Among the additives, an organopolysiloxane is important because it can improve water repellency. The organopolysi- 
loxane used may be a silicone oil, a silicone dispersion or a mixture thereof. The silicone oil is most typically dimethyl 
polysiloxane having various degrees of polymerization at a viscosity ranging from 6,500 to 300,000 cS at 25°C, which 

20 is represented by the following formula: 



25 



CH 3 

CH 3 — Si— O— 
I 

CH 3 



CH 3 ' 

I 

Si— O 
I 

CH 3 



CH 3 
— Si-CH 3 
n CH 3 



30 



[0045] Further, a main chain of some organopolysiloxanes may contain a small amount of the following group: 



35 



-(CH 3 )Si-0- 

o— 



[0046] Other examples include those having -(CH 3 CH 2 ) 2 SiO-, -(CH 3 )HSiO-, -(CeH^SiO-, -(C 6 H 5 )(CH 3 )SiO- or a 

40 mixture of these groups, in place of - (CH 3 ) 2 SiO-. Further, some organopolysiloxanes may have the terminal of the main 
chain Si-O-Si substituted with a hydroxy! group. Further, there are a wide variety of modified silicone oil having these 
side chains chlorinated or being modified by introducing an amino group, epoxy group, polyether group, carboxyl group, 
hydroxy! group, trifluoroalkyl group, alcohol ester group, alkyl group or the like. The silicone dispersion is a dispersion 
in which silicone resin or silicone rubber at an initial stage of polymerization has been dissolved in a solvent, and it 

45 forms a film having a three-dimensional network structure through condensation upon heating. In the present invention, 
a wide variety of organopolysiloxanes can be used without limitation to those enumerated above. For these organopo- 
lysiloxanes, there are many types of commercial products. Examples of the commercial products include SH200, 
PRX413, SH801 1 and SD8000 (manufacture by Toray Dow Corning Silicone Co., Ltd.), KP-801M, KPN-3504 (manu- 
factured by Shin-Etsu Chemical Co., Ltd.). The amount of organopolysiloxane incorporated may be from about 0.05 to 

so about 10 % by weight, preferably from about 0.5 to 5 % by weight, based on the aerosol stock liquid. 

[0047] Stain preventing agents, UV preventing agents, surface active agents, sterilizing agents, insecticides, antistatic 
agents, perfumes or the like as described in Japanese Patent Kokoku Publication Nos. 61 63/1 987 and 33797/1 988 may 
be added to the treatment agent of the present invention according to necessity. In order to soften treated fabrics, to 
prevent electrification of treated fabrics, to improve water and oil repellency and to improve shrink-resistance, an anti- 

55 static agent, an aminoplast resin, an acrylic polymer, a glyoxal resin, a melamine resin, a natural wax, a silicone resin 
or the like may further be added in such amounts that the effect of the present invention is not inhibited. 
[0048] The treatment agent of the present invention can be prepared in a usual manner to give any arbitrary form such 
as an emulsion, a solvent solution and an aerosol. For example, an aqueous emulsion-type composition can be pre- 
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pared by the above-described emulsion polymerization method, or a solvent solution-type composition and an aerosol 
composition can be prepared by the solution polymerization method. 

[0049] The treatment agent of the present invention is used preferably as the aerosol. The treatment agent of the 
present invention can be converted easily into the aerosol by adding a pressurizing agent to a stock liquid and introduc- 
ing the mixture into a vessel. Examples of the pressurizing agent includes a liquefied petroleum gas (LPG), propane, 
butane, dimethyl ether, carbon dioxide gas and nitrogen gas. According to necessity, a substitute f luorocarbon such as 
HFC-134a and HCFC-1 41b can be also used. A weight ratio of the stock liquid to the pressurizing agent is from 99.5/0.5 
to 30/70, preferably from 99/1 to 50/50. 

[0050] A substrate to be treated with the water- and oil-repellent agent composition of the present invention are not 
particularly limited, and various examples can be enumerated. Examples of the substrate include textiles, glass, 
papers, woods, leathers, furs, asbestos, bricks, cements/metals and oxides, ceramics, plastics, coating surfaces and 
plasters. Examples of the textile include animal and vegetable-originated natural fibers such as cotton, hemp, wool and 
silk; various synthetic fibers such as polyamide, polyester, polyvinyl alcohol, polyacrylonitrile, polyvinyl chloride and 
polypropylene; semi-synthetic fibers such as rayon and acetate; inorganic fibers such as glass fibers and asbestos fib- 
ers; and fiber blends thereof, as well as yarns and fabrics (woven fabrics, non-woven fabrics, knitted fabrics) comprising 
these fibers. 

PREFERRED EMBODIMENTS OF THE INVENTION 

[0051] Hereinafter, the present invention is described in detail with reference to the Examples and Comparative 
Examples. Unless otherwise specified, the term "part" is part by weight. 

[0052] Water repellency and oil repellency shown in the Examples and Comparative Examples are expressed by the 
following evaluations. Water repellency is expressed in terms of water repellency No. (see Table 1 below) by a spray 
method in accordance with JIS (Japanese Industrial Standard) L-1092. Oil repellency is expressed in terms of oil repel- 
lency No. by observing the state whether or not the drop can be maintained on the cloth for 30 seconds after one drop 
(about 5 mm in diameter) of a test solution shown in Table 2 below is placed on a sample cloth (AATCC TM1 18-1992). 
The symbol V assigned to water repellency No. indicates slightly good performance and the symbol "-" indicates 
slightly poor performance. 



Table 1 



Water repellency No. 


State 


100 


No wet on the surface 


90 


Slight wet on the surface 


80 


Partial wet on the surface 


70 


Wet on the surface 


50 


Wet on the whole surface 


0 


Complete wet on the front and back surfaces 



Table 2 



Oil repellency No. 


Test solution 


Surface tension 
(dyne/cm, 25°C) 


8 


n-Heptane 


20.0 


7 


n-Octane 


21.3 


6 


n-Decane 


23.5 


5 


n-Dodecane 


25.0 


4 


n-Tetradecane 


26.7 


3 


n-Hexadecane 


27.3 
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Table 2 (continued) 



Oil repellency No. 


Test solution 


Surface tension 






(dyne/cm, 25°C) 


2 


Mixture of n-hexadecane/nujol (35/65) 


29.6 


1 


Nujol 


31.2 


0 


inferior to 1 





w [0053] A stainproof test was conducted in accordance with JIS L 1023-1992. First, a carpet is contaminated with dry 
soil having the composition set forth in Table 3 in accordance with J IS L 1 023-1 992. 



Table 3 



Ingredients 


Ratio by weight (%) 


Peat moth 


40 


Portland cement (JIS R 5210) 


17 


White clay (JIS K 8746) 


17 


Diatomaceous earth (JIS K 8330) 


17 


Carbon black (JIS K 5107) 


0.1 


Iron (III) oxide for ferrite (JIS K 1462) 


0.15 


Nujol 


8.75 



[0054] Thereafter, excess dry soil on the surface is suctioned with a vacuum-cleaner, and then the brightness of the 
surface is measured with a colorimeter, and the degree of contamination is calculated by the following equation to eval- 
30 uate dry soil stainproofness. 

Degree of contamination (%) = [(L 0 - L)/L 0 ] x 100 

wherein Lq is brightness before contamination, and L is brightness after contamination. 
35 [0055] Productions of monomers having urethane linkages are shown in Preparative Examples 1 to 4. 

Preparative Example 1 (production of product Lm 

[0056] 348 g of 2,4-tolylene diisocyanate was dissolved in 348 g of methyl isobutyl ketone (MIBK) in a flask equipped 
40 with a stirrer, a thermometer, a reflux condenser and a dropping funnel, then nitrogen was introduced, and the temper- 
ature was raised to 80 °C under stirring. When the temperature reached 80°C, two drops of dibutyl tin laurate were 
added, and simultaneously, dropwise addition of 260 g of 2-ethylhexyl alcohol was initiated, and it was added slowly 
over the period of 2 hours. After the completion of addition, 260 g of 2-hydroxyethyl methacrylate was slowly added 
dropwise over the period of 2 hours. After the completion of addition, the solution was further stirred at a constant tem- 
45 perature of 80°C for 2 hours. Thereafter, the MIBK was distilled off under reduced pressure whereby 868 g of viscous 
pale yellow transparent liquid was obtained. Complete disappearance of the -NCO group was confirmed by IR, and the 
disappearance of -OH, the formation of urethane linkages and the presence of double bonds were confirmed by 1 H- 
NMR and 13 C-NMR. This product is referred to as U1. 
[0057] The estimated chemical formula of product U1 was as follows: 

50 



55 
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/CH 3 CH 3 
CH 2 =C ° 

N C-0-CH 2 CH^O-CN ^ ^ 




10 



NH 

c-o 

I 

O 
I 

CeH n7 



75 



Preparative Example 2 (production of product U2) 

20 [0058] Reaction was performed in the same manner as in Preparative Example 1 except that the order of dropwise 
addition of 2-ethylhexyl alcohol and 2-hydroxyethyl methacrylate was changed (that is, 2-hydroxyethyl methacrylate 
was first added). The resulting product is referred to as U2. 
[0059] The estimated chemical formula of product U2 was as.follows: 

25 . 



30 



35 




N-C-0-C 8 H 17 



40 



o 

CH 2 
CH 2 

0-C-C(CH 3 )=CH 2 



Preparative Example 3 (pr oduction of product U3) 

[0060] Reaction was performed in the same manner as in Preparative Example 1 except that 500 g of diphenyl meth- 
ane diisocyanate (MDI) dissolved in 500 g of MIBK was used in place of 348 g of 2,4-tolylene diisocyanate dissolved in 
so 348 g of MIBK. The resulting product is referred to as U3. 

[0061] The estimated chemical formula of product U3 was as follows: 
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CH 2 =Q 



X f-0-CH 2 CH 2 -0-CNHQ^CH 2 -^HtJc-O-C S H 17 



10 



Preparative Example 4 (production of product U4) 

[0062] Reaction was performed in the same manner as in Preparative Example 1 except that 336 g of hexamethylene 
15 diisocyanate (HDI) dissolved in 336 g of MIBK was used in place of 348 g of 2,4-tolylene diisocyanate dissolved in 348 
g of MIBK. The resulting product is referred to as U4. 
[0063] The estimated chemical formula of product U4 was as follows: 

20 ^CHa 

CH 2 =C O o 

C-0-CH 2 CH 2 -0-CN-(CH 2 ) 6 -Sc-0-C 8 H 17 

o 

25 

[0064] In the Preparative Examples shown below, the monomers shown in Table 4 were used. 
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10 



15 



20 



25 



30 



Monomer I 
Monomer II 

Monomer III 
Monomer IV 

Monomer V 
Monomer VI 



Monomer VII 
Monomer VIII 



Table 4 

CH 2 «CH-J-0"CH 2 CH2-C 8 F 17 

o 

CH2-CH-jp-0-CH2CH 2 NS0 2 C 8 F 17 
O CH2CH3 

CH 2 ~C(CH 3 )jp"0-CH2CH 2 -CeF 17 
O 



CH 2 -"CH-^-0-CH 2 CH2-N 



/CH 3 



CH3 



CH 2 & C(CH 3 )C-0-CH 2 CH2-OH 
O 

CH 2 =CH-J-0"Si (OCH 3 ) 3 
O 



CH 2 =CH-<j:-0-C 8 F 17 
O 

CH 2 =CHH- 0 -C 18 H 37 

o 
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Preparative Example 5 

[0065] 120 g of monomer I (fluorine-containing acrylate) shown in Table 4 and 80 g of U1 (monomer containing ure- 
thane linkages) synthesized in Preparative Example 1 were dissolved in 800 g of MIBK in a flask equipped with a stirrer, 
a thermometer and a reflux condenser, then nitrogen was introduced, and the temperature was raised to 60°C under 
stirring. 

[0066] At one hour after nitrogen was introduced, the inner temperature was confirmed to be 60°C, and polymeriza- 
tion was initiated by adding 4 g of t-butylperoxy pivalate (Perbutyl manufactured by NOF Corp.). 
[0067] At 8 hours after polymerization was initiated, it was confirmed by gas chromatography that 99 % of monomer 
I was reacted, and a pale yellow liquid having a solid content of 20 % was thereby obtained. GPC analysis indicated 
that the solid had a number average molecular weight of 5,000 (in terms of polystyrene). 

Preparative Examples 6-1 7 

and Comparative Preparative Examples 1 and 2 



[0068] Fluorine-containing acrylates, urethane linkage-containing monomers, and other monomers were combined 
as shown in Table 5 and polymerized in the same manner as in Preparative Example 5. 
55 [0069] In the Preparative Examples using monomer IV, however, AIBN (azobisisobutyronitrile) was used as a polym- 
erization initiator and the polymerization temperature was 80°C. 
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Table 5 



io 



Preparative Example 
No. 


A 


B 


C, D 


Weight ratio A/B (/C/D) 




Fluorine-containing 
acrylate 


Urethane linkage- 
containing monomer 


Other monomer 




5 


I 


U1 


none 


60/40 


6 


I 


U2 


none 


60/40 


7 


I 


U3 


none 


60/40 


8 


I 


U4 


none 


60/40 


9 


II 


U1 


hone 


60/40 


10 


III 


U1 


none 


60/40 


11 


I 


U1 


IV 


60/37/3 


12 


I 


U1 


V 


60/35/5 


13 


I 


U1 


VI 


60/35/5 


14 


I 


U1 


VII 


60/35/5 


15 


I 


U1 


VIII 


60/35/5 


16 


I 


U1 


IV, VII 


60/30/5/5 


17 


I 


U1 


IV VIII 


60/30/5/5 


Comp. Prep. Ex. No. 1 


I 




VII 


60/0/40 


Comp. Prep. Ex. No. 2 


I 




VIII 


60/0/40 



Example 1 

[0070] The solution obtained in Preparative Example 5 was diluted to a solid content of 1 % with isopropyl alcohol 
35 (IPA) to determine its solubility in IPA at low temperature and this solution was used to treat a cloth to determine its 
water- and oil-repellency. 

[0071] The test was conducted using a polyester tropical cloth (white cloth), a nylon taffeta cloth (white cloth), and a 
cotton broad cloth (white cloth). 

[0072] The cloth was immersed in the solution diluted as described above, and then squeezed with a mangle such 
40 that the wet pickup of the solution was about 40 %, and the cloth was dried at room temperature for 1 hour 

Examples 2 to 13 

[0073] The polymers shown in Table 6 were used and the water- and oil-repellency was measured in the same man- 
45 ner as in Example 1 . 

Comparative Examples 1 and 2 

[0074] The solutions obtained in Comparative Preparative Examples 1 and 2 were used and the water- and oil-repel- 
so lency was measured in the same manner as in Example 1 . 

Comparative Example 3 

[0075] A polymer was prepared in the same manner as in Examples 2 and 10 of Japanese Laid-Open Patent Publi- 
55 cation No. 507438/1 994, and this polymer was diluted to a solid content of 1 % with IPA and its water- and oil-repellency 
was measured in the same manner as in Example 1 . 
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Table 6 



5 


Example No. 


IPA solubility 


Water repellency 


Oil repellency 


LJ^pri nftlv- 
mer Prep. Ex. 
No. 






0°C 


20°C 


Polyester 


Cotton 


Nylon 


polyester 


Cotton 


Nylon 




10 


1 


o 


o 


90 


70 


90 


6 


4 


5 


5 


2 


O 


O 


90 


70 


90 


6 


4 


5 


6 




3 


A 


o 


90 


70 


90 


6 


4 


5 


7 




4 


A 


o 


90 


70 


90 


6 


4 


5 


8 


15 


5 


o 


o 


90 


70 


80 


5 


3 


4 


9 




6 


o 


o 


90 


70 


90 


6 


4 


5 


10 




7 


o 


o 


90 


80 


90 


6 


5 


5 


11 


20 


8 
9 


o 


o 

w 


90 
100 


70 
80 


90 
90 


6 
4 


5 
3 


5 
4 


12 

1 Q 

1 O 




10 


A 


o 


90 


70 


90 


6 


5 


5 


14 




11 


A 


o 


100 


80 


90 


4 


3 


4 


15 


25 


12 


o 


o 


90 


80 


90 


6 


5 


5 


16 




^ - 13 


o 


o 


""-TOO - ^ 


— "80~ 


~^90 


5 


3 


4 


17 




Com. Ex. 1 


X 


X 


not treatable 


Com. Prep. 
Ex. 1 


30 


Com. Ex. 2 


X 


X 


not treatable 


Com. Prep. 
Ex. 1 




Com. Ex. 3 


A 


o 


70 


50 


70 


4 


3 


4 





O = dissolved 
35 a = slightly cloudy but stable 

X = precipitated 



Examples 14-26 and Comparative Example 4 

40 

[0076] The product obtained in each of Examples 1 to 13 and Comparative Example 3 and a carbon dioxide gas as 
a pressurizing agent were introduced into a non-coated tin cans to produce a aerosol product having the composition 
in the following table. 



50 
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5 



• Composition of the stock liquid 


Solid content 


1.0% 


MIBK 


5.0 % 


IPA 


94.0% 


Total 


100% 


• Composition of the aerosol 


Stock liquid 


96.3 % 


Carbon dioxide gas 


3.7 % 


Total 


100% 



[0077] Then, test clothes (polyester tropical, cotton broad, and nylon taffeta) were cut into pieces of 20 cm x 20 cm 
and sprayed for 4 seconds with the aerosol. The clothes were dried at room temperature for 1 hour to give water- and 
20 oil-repellent test samples. The test results are shown in Table 7. 

Comparative Example 5 

[0078] An aerosol was produced in the same manner as in Example 1 of Japanese Laid-Open Patent Publication No. 
25 3131 66/1 994, and the water- and 

[0079] oil-repellency test was conducted. The test results are shown in Table 7. 

Comparative Example 6 

30 [0080] An aerosol was produced in the same manner as in Example 9 of Japanese Laid-Open Patent Publication No. 
313166/1994. The test results are shown in Table 7. 



Table 7 



35 


Example No. 


Water repellency 


Oil repellency 






Polyester 


Cotton 


Nylon 


Polyester 


Cotton 


Nylon 




14 


90 


70 


90 


6 


4 


5 


40 


15 


90 


70 


90 


6 


4 


5 




16 


90 


70 


90 


6 


4 


5 




17 


90 


70 


90 


6 


4 


5 




18 


80 


70 


80 


5 


3 


4 


45 


19 


90 


70 


90 


6 


4 


5 




20 


90 


80 


90 


6 


5 


5 




21 


90 


70 


90 


6 


5 


5 


50 


22 


100 


80 


90 


4 


3 


4 




23 


90 


70 


90 


6 


5 


5 




24 


100 


80 


90 


4 


3 


4 




25 


90 


80 


90 


6 


5 


5 


55 


26 


100 


80 


90 


5 


3 


4 




Com. Ex. 4 


70 


70 


70 


4 


3 


4 
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Table 7 (continued) 



Example No 


Water repellency 


Oil repellency 




. Polyester 


Cotton 


Nylon 


Polyester 


Cotton 


Nylon 


Com, Ex 5 


70 


50 


70 


3 


i 


3 


Com. Ex. 6 


80 


50 


80 


1 


0 


0 



Preparative Example 18 

q 

[0081 ] 1 20 g of monomer I (fluorine-containing acrylate) shown in Table 4 and 80 g of U1 (urethane linkage-containing 
monomer) synthesized in Preparative Example 1 were dissolved in 20 g of methyl isobutyl ketone (MIBK), and then 12 
g of sodium a-olef in sulfonate, 8 g of polyoxyethylene nonyl phenyl ether and 880 g of ion-exchanged water were added 
thereto and preliminarily emulsified with a high-pressure homogenizer. The resulting emulsion was transferred to a flask 
equipped with a stirrer, a thermometer and a reflux condenser, and the atmosphere was fully purged with nitrogen at 
60°C. The polymerization was initiated by adding 1 .1 g of ammonium persulfate. At 10 hours after polymerization was 
initiated, it was confirmed by gas chromatography that 99 % of monomer I was reacted. An emulsion having a solid con- 
tent of 20 % was thereby obtained. 

Comparative Preparative Example 3 

[0082] Emulsion polymerization was performed in the same manner as in Preparative Example 18 except that mon- 
omer VIII was used in place of monomer U1 in Preparative Example 18, whereby an emulsion having a solid content of 
20 % was obtained. 

- Preparative example -19 — — — — — .~- . — _ _ ~ ^ — . ._ _____ 

[0083] 1 20 g of monomer I (fluorine-containing acrylate) shown in Table 4, 20 g of monomer U1 and 60 g of monomer 
VIII shown in Table 4 were dissolved in 800 g of n-octane in a flask equipped with a stirrer, a thermometer and a reflux 
condenser, and then nitrogen was introduced under stirring, and the temperature was raised to 60°C. At one hour after 
nitrogen was introduced, polymerization was initiated by adding 4 g of t-butyl peroxypivalate. At 8 hours after polymer- 
ization was initiated, it was confirmed by gas chromatography that at least 99 % of monomers I and VIII were reacted. 
A pale yellow liquid having a solid content of 20 % was thereby obtained. x 

Comparative Preparative Example 4 

[0084] Solution polymerization was performed in the same manner as in Preparative Example 19 except that 80 g of 
monomer VIII was charged in place of 20 g of monomer U1 and 60 g of monomer VIII in Preparative Example 19, 
whereby a colorless transparent solution having a solid content of 20 % was obtained. 

Example 27 

[0085] The emulsion obtained in Preparative Example 18 was diluted to a solid content of 3 % with water, and this 
solution was uniformly sprayed at 1 00 g/m 2 on a nylon loop pile carpet fabric (non-backed article). For this spraying, the 
hand spraying was used. Thereafter, it was dried at 130 °C for 5 minutes. This treated carpet was examined in the oil- 
repellency test and stainproof test. The results are shown in Table 8. 

Example 28 

[0086] The emulsion obtained in Preparative Example 18 and polymethyl methacrylate/ethyl methacrylate 
(MMA/EMA ratio by weight = 80/20 by weight) described in Japanese Laid-Open Patent Publication No. 3113/1996 
were mixed in a solid weight ratio of 1 : 1 , then diluted to a solid content of 3 % with water, and examined as described 
in Example 27. The results are shown in Table 8. 

Comparative Example 7 

[0087] The emulsion obtained in Comparative Preparative Example 3 was used and tested in the same manner as in 
Example 27. The results are shown in Table 8. 
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Example 29 

[0088] The solution in Preparative Example 19 was diluted to a solid concentration of 10 wt-% with n-octane, and 50 
g of the solution was kept standing in a thermostatic chamber at each temperature of 1 0°C. 0°C, -5°C, and -10°C for 24 
5 hours, and then their states were evaluated. The results are shown in Table 9. 

Comparative Example 8 

[0089] The solution in Comparative Preparative Example 4 was diluted to a solid concentration of 10 wt-% with n- 
10 octane, and 50 g of the solution was kept standing in a thermostatic chamber at each temperature of 10°C, 0°C, -5°C 
and -10°C for 24 hours, and then their conditions were evaluated. The results are shown in Table 9. 



Table 8 



75 




Oil repellency 


Stainproofness 




Example 27 


6 


20 




Example 28 


5 


18 


20 


Comparative Example 7 


1 


31 



25 



Table 9 



30 





Temperature 




10°C 


0°C 


-5°C 


-10°C 


Example 29 

Comparative Example 8 


not coagulated 
coagulated 


not coagulated 
coagulated 


not coagulated 
coagulated 


not coagulated 
coagulated 



EFFECTS OF THE INVENTION 

35 [0090] The copolymer of the present invention is excellent both in solubility in an alcohol solvent and in water- and oil- 
repellent performance. 

Claims 

40 1. A copolymer comprising: 

(I) a repeating unit derived from a monomer having a fluorine atom; and 

(II) a repeating unit derived from a fluorine-free monomer having at least one urethane or urea linkages and 
having one carbon-carbon double bond. 



45 



50 



55 



2. The copolymer according to claim 1 , wherein the monomer (II) is a monomer obtained by reacting: 

(A) a compound having at least two isocyanate groups; 

(B) a compound having one carbon-carbon double bond and at least one hydroxyl group or amino group; and 

(C) a compound having one hydroxyl group or amino group. 

3. A treatment agent comprising the copolymer according to claim 1 and a solvent. 

4. The treatment agent according to claim 3, which is in the form of a solution, an emulsion or an aerosol. 

5. A process for producing the copolymer according to claim 1 , wherein copolymerization is carried out in an organic 
solvent solution or an aqueous emulsion. 
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